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D scription 

This invention relates to the termination of wires to respective terminals and to the controlling of the quality 
of such terminations. 

5 Terminals are typically crimped onto wires by means of a conventional crimping press having an anvil for 

supporting the electrical terminal and a die that is movable toward and away from the anvil for effecting the 
crimp. In operation, a terminal is placed on the anvil, an end of a wire is inserted into the ferrule or barrel of 
the terminal, and the die is caused to move toward the anvil to the limit of the stroke of the press, thereby crimp- 
ing the terminal onto the wire. The die is then retracted to its starting point. 

10 In order to obtain a satisfactory crimped connection, the "crimp height" of the terminal must be closely con- 
trolled. The crimp height of a terminal is a measure of height or maximum vertical dimension of a given portion 
of the terminal after crimping. Ordinarily, if a terminal is not crimped to the correct crimp height for the particular 
terminal and wire combination, an unsatisfactory crimped connection will result. Acrimp height variation is not 
in and of itself the cause of a defective crimp connection, but rather, is indicative of another factor which causes 

15 the poor connection. Such factors include using the wrong terminal or wire size, missing strands of wire, wrong 
wire type, and incorrect stripping of insulation. Since such defective crimped connections frequently have the 
appearance of high qual ity crimped connections, it is difficult to identify these defects so that timely corrective 
action may be taken. 

Asimple non-destructive means of detecting such defective crimped connections by accurately measuring 

20 crimp height during the crimping process is disclosed in the later published EP-A-0 367 521. 

What is needed is an apparatus and method of use thereof of utilizing these teachings in an automated 
environment to fine adjust elements of the crimping machine, during operation, to maintain the quality of the 
crimp within allowable limits. The present invention accomplishes this by collecting operational data during pro- 
duction, analyzing the data, and adjusting appropriate machine elements to correct any existing or anticipated 

25 out of tolerance condition. 

The present invention is a method and apparatus for terminating a plurality of wires in a plurality of re- 
spective terminals in an automated machine environment while monitoring the quality of crimp and automati- 
cally adjusting machine elements to maintain a high quality crimp as defined in claims 1 and 5. In one enrv 
bodiment, coded information indicative of a desired crimp height is manually input to the machine. The machine, 

30 in response to this input, automatically adjusts the height of the anvil above the base. A test for completion of 
the job is initiated. If no further terminations are needed, an end-of-job signal is generated and the machine 
is shut down. Otherwise, a wire is terminated in a respective terminal. During the terminating step, force and 
ram position data elements are collected and recorded for different incremental values. The crimp height of 
the present termination is determined and compared with the desired crimp height. If an out of tolerance con- 

35 dition exists, a reject signal is generated, the machine again is automatically adjusted, and if the job Is not yet 
complete, another wire is terminated in a respective terminal as above. If an out of tolerance condition does 
not exist, an accept signal is generated and a comparison is made between the desired crimp height and the 
crimp height of several of the most recent terminations to determine whether or not there is a trend toward an 
out-of-toterance condition. If there is such a trend, the machine is again automatically adjusted and production 

40 resumed. 

An embodiment of the present Invention will now be described by way of example with reference to the 
accompanying drawings, in which: 

FIGURE 1 is an isometrlcview of a crimping apparatus incorporating the teachings of the present invention; 
FIGURE 2 is a cross-sectional view of a portion of the apparatus taken along the tines 2-2 of Figure 1 ; . 
45 FIGURE 3 is a block diagram showing typical functional elements employed in the practice of the present 
invention; and 

FIGURES 4A, 4B, and 40 are segments of a logic diagram showing details of the Inventive method. These 
Figures will be hereinafter collectively refenred to as Figure 4. 

There is shown in Figure 1 a crimping press 10 having a base 12 and a ram 14 arranged for reciprocating 
50 opposed motion relative to the base 12. The crimping press 10, in the present example, is the type having a 
flywheel and clutch arrangement for imparting the reciprocating motion to the ram 14; however, other types 
of presses having a suitable ram stroke may be used In the practice of the present invention. 

The base 12 and ram 14 each carry a mating half of a crimping die set in the usual manner. The die set 
includes an anvil 16 which is removably attached to a base plate 17 and a punch 18 which is removably attached 
55 to the ram 14, as shown in Figure 1. The base plate 17 is coupled to the base 12 in a manner that will be de- 
scribed below. A typical terminal 20 is shown, in Figure 1, crimped onto a pair of wire leads 22. 

As shown in Figure 1 . a strain gage 24 is attached to the anvil 1 6 in the usual manner by epoxy or soldering. 
A pair of leads 26 carry a signal that is proportional to the stress placed on the anvil 16 which is transferred 
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from the ram 14, through the terminal 20 and wires 22 being crimped, to the anvil 16. The signal appearing 
on the leads 26 is indicative of the force imposed upon the terminal 20 during crimping, as set forth in more 
detail in the aforementioned EP-A-0 367 521. 

A linear distance sensor 30 is arranged to measure displacement of th ram 14 with respect to the base 

5 12. The sensor 30 includes a stator 32, which is rigidly attached to the base 12 by a suitable bracket 34, and 
an armature which is movable within the stator in the vertical direction as viewed in Figure 1. A push rod 36 
projects upwardly from the stator 32 and has one end attached to the movable armature and the other end 
adjustably attached to the ram 14 by means of a suitable bracket 38 and adjusting nut 40. A pair of leads 42 
carry a signal that is proportional to the vertical position of the armature within the stator. This signal is indi- 

10 cative of the vertical distance between the anvil 16 and the punch 18 as set forth in more detail in the EP-A- 
0 367 521 . As explained there, by monitoring the signals on the leads 26 and 42, the actual crimp height of 
the crimped terminal 20 can be accurately determined. Additionally, other parameters may be determined as 
well, such as peak force exerted on the terminal 20 and the amount of work performed to complete the crimp. 
Figure 2 shows how the base plate 1 7 is coupled to the base 1 2, by means of an adjustable platen or cou- 

15 pling means 48. The base 12 has a threaded bore 50 formed therethrough having an axis that is substantially 
parallel with the axis of movement of the ram 14. A counterbore 52 is formed In the top surface 54 concentric 
with the threaded bore 50 and an elongated recess 56 is formed in the bottom surface 58 of the base 12. A 
threaded sleeve 60 is in mating engagement with the threaded bore 50 and has parallel opposing ends 62 and 
64. The pitch of the threads is relatively fine so that sufficiently accurate adjustments may be made. Addition- 

20 ally, the thread must be massive enough to support the loads imposed by the tenminating operation. A 3,5 cm 
(1 3/8 inch) x 12 N.F thread was found to be quite satisfactory. A sprocket wheel 66 is pinned to the end 62 
of the threaded sleeve 60 by means of two or more pins 68, the sprocket being concentric with the threaded 
bore 50. Note that the pins 68 do not hold the two parts together axially, but rather provide rotational coupling. 
A sleeve 70 having an outer diameter 72 is disposed within a bore 74 formed axially through the sprocket 66 

25 and threaded sleeve 60 and concentric thereto. The outer diameter 72 is sized for a slip fit with the bore 74. 
A hub or flange 76 is attached to one end of the sleeve 70 and abuts the undersurface of the sprocket 66, as 
best seen in Figure 2. An adapter collar 80 having a central bore which engages the outer diameter 72 of the 
sleeve 70 is pinned to the sleeve 70 by means of the pins 82 as shown in Figure 2. Additionally, the base plate 
1 7 is attached to the adapter collar 80 by means of the screw fasteners 83. The collar 80 is positioned on the 

30 sleeve 70 so that the threaded sleeve 60 and sprocket wheel 66 are held captive between the flange 76 and 
collar 80 with a slight amount of axial play. The pinned assembly of the threaded sleeve 60 and the sprocket 
66 is free to rotate on the sleeve 70 within the limits set by the amount of clearance indicated as "C" in Figure 
2. That Is. as the sprocket wheel 66 is caused to rotate in one direction, the threaded sleeve 60 will move up- 
wardly in the threaded bore 50, as viewed in Figure 2, u ntii the side of the sprocket 66 engages the inner surface 

35 84 of the recess 56. As the sprocket wheel 66 is caused to rotate in the opposite direction, the threaded sleeve 
60 will move downwardly in the threaded bore 50 until the base plate 17 engages the top surface 54 of the 
base 1 2. A timing belt or chain 86 in driving engagement with the sprocket wheel 66 extends within the recess 
56 to a stepper motor, not shown. The stepper motor, as will be described below, is arranged to drive the timing 
belt 86 a precise amount in a given direction to raise or lower the base plate 17 a desired amount. 

40 The majorfunctions of the machine are shown in Figure 3. Note thatthe wire crimping mechanism is iden- 

tified as 16, 18, and 48 which represent the anvil, punch, and coupling means respectively, and the force and 
ram position sensors are identified as 24 and 30 which represent the strain gage and linear distance sensor 
respectively. An insulation crimping mechanism 90 Is depicted in Figure 3 as an example of other instrumen- 
talities that may be controlled in a manner similar to that of the wire crimping mechanism. Other similar Instru- 

45 mentalities may also be controlled in a similar way. The actual adjusting means which physically moves or 
adjusts the coupling means 48, in the case of the wire crimp mechanism, or another adjustable device in the 
case of the insulation crimp mechanism, are driven by stepper motors 92 and 94 respectively. Any suitable 
actuator which can be driven through a computer input/output channel may be substituted for the stepper mo- 
tors 92 and 94. A computer 96 having a storage device 98 associated therewith for storing a data base and an 

50 input/output device 100 for operator communication, is arranged to drive the stepper motors 92 and 94. This 
is done in response to operator input through the device 1 00 and Input from either the force sensor 24 or the 
ram position sensor 30. 

The operation of the machine 1 0 will now be described in detail with reference to the logic diagram of Figure 
4. It is assumed that a data base containing appropriate product information has already been created and stor- 
55 ed on the storag device 98 in a manner that is well known in the art. The data base would include such product 
identifying parameters as terminal part number and crimp height, wire gage, number of wires, and applicator 
or tooling part number. To begin, the operator determines which product is to be crimped and inputs into the 
device 100 the product identifying code or number as well as wire type, wire size, and number of conductors, 
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shown as step 110 in Figure 4. The computer 96, by means of a stored program, recalls from the data base, 
parameters for setting various elements of the machine, Including crimp height, based upon the parameters 
which were Input by the operator, shown as step 112. The computer 96 automatically adjusts the wire crimp 
mechanism 48 and the insulation crimp mechanism 90 by driving the stepper motors 92 and 94 respectively 

5 until the desired nominal crimp height of each is obtained shown as step 114. At this point, step 116, the com- 
puter 96 interrogates an end-of-job switch which may have been previously set by the operator. If set, an end- 
of-job signal is generated and displayed to the operator on the input/output device 100. If another job is re- 
quired, control is passed to the point indicated as A to repeat the steps 110 through 116. 

If the job is not complete at step 116, the computer 96 enables the press drive motor, not shown, to drive 

10 the ram 14 through an operating cycle, thereby completing a termination, step 118. During this operation, the 
computer 96 monitors the force and ram position sensors and records on the storage device 98 a series of 
data element pairs each of which Is indicative of an amount of force on the terminal 20 and a corresponding 
position of the ram 14 as indicated by the sensors 24 and 30. See step 120 of Figure 4. Any number of data 
element pairs may be collected and stored in this manner for a given resolution; however, practical consider- 

15 ations have shown that a data sampling rate of about 4000 pairs per second provides sufficient resolution to 
obtain a desired crimp height within a range of about plus or minus 0,025 mm (0.001 inches). After the termin- 
ation is complete, the crimp height is determined, see step 122. based on the crimp force and ram position 
data in accordance with the teachings of the aforementioned EP-A-0367 521 . The computer 96 then compares 
the determined crimp height with the allowable range of crimp heights in step 124. If the crimp height is outside 

20 of the allowable range, a reject signal is generated and displayed on the input/output device 100 so that the 
operator can discard the defective termination. Alternatively, the reject signal could actuate a mechanism to 
rout the defective termination to a preselected location for later disposal. Control is then passed to the point 
indicated as B and steps 114 through 124 are repeated. 

If the crimp height of step 124 is within the limits allowed, an accept signal is generated and the computer 

25 96, in step 126, recalls the most recent data element pairs. As shown in step 126, the data element pairs are 
then analyzed by the computer 96 by any suitable method to determine whether or not there is an out-of-tol- 
erance trend, that is, in a relatively few number of additional operating cycles of the machine 10, thedetenmined 
crimp height will be outside of the allowable range. If such a trend does exist, control is passed to the point 
Indicated as B and steps 114 through 126 are repeated, otherwise control is passed to the point indicated as 

30 C thereby bypassing step 114. Step 114 is constructed so that the machine 10 will automatically adjust the 
appropriate mechanisms both initially, based on the manually input parameters and ongoing, based on the re- 
sults of steps 124 and 126. This can easily be done by software within the computer 96 in a variety of ways 
that are welt-known in the industry. 

Steps 114 and 124 of Figure 4 can be further enhanced by providing a mechanism to shut down the ma- 

35 chine 10 In the event that an attempted automatic adjustment fails to bring the termination within the allowable 
limits. In such case an appropriate message can be displayed on the device 100 soliciting operator action. 

An important advantage of the present invention is a wire terminating machine having the capability to 
monitor the quality of the termination by performing quantitative tests and then to adjust appropriate mecha- 
nisms of the machine to maintain that quality within acceptable preselected limits. The quantitative testing and 

40 adjusting occur automatically during production, requiring no operator intervention and thereby significantly 
reducing machine down time and reducing out of tolerance terminations. 

Claims 

45 

1. A method of terminating a plurality of wires (22) in a plurality of terminals (20) by means of an automated 
machine (10) having a base (12), a ram (14) arranged for reciprocating movement with respect to said 
base (12), and a die set means (16,18) comprising an anvil (16) and a mating punch (18) for effecting the 
termination of at least one of said wires (22) In a terminal (20), said anvil (1 6) being coupled to said base 

50 (12) and said punch (1 8) being coupled to said ram (14); comprising the steps of determining and recording 

the force applied to said die set means (16,1 8) by said ram (14) during said termination; determining and 
recording the position of said ram (14) with respect to said base (12) during said reciprocating movement; 
determining the value of the crimp height of said termination based upon said determined ram position 
and corresponding force, and for comparing said determined value with a desired value and upon an un- 

55 favorable comparison generating an adjust signal; and adjusting the height of said anvil (16) above said 

base (12) in response to said adjust signal; said method further comprising the steps of: 

(a) inputting a code indicative of a desired crimp height (110); 

(b) automatically adjusting the height of said anvil above said base in response to said Inputting of step 
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(a) or to the comparing of step (f) (i) (112,114); 

(c) testing for completion of the job (116); 

(I) If no further terminations are needed, generating an end-ob-job signal and ceasing operation of 
the machine; 

(ii) otherwise actuating said machine for effecting a termination of one of said plurality of wires to 
a respective tenminal (118); 

(d) during said terminating of step (c)(ii), determining and recording force applied to said die set and 
concurrently a corresponding ram position for different incremental values of either force or ram pos- 
ition (120); 

(e) determining said value of said crimp height of said termination (120); 

(f) comparing said determined value of said crimp height with the value of said desired crimp height 

(124), 

(I) If said crimp height is out of tolerance, generate a reject signal and go to step (b); 
(ii) otherwise generate an accept signal; and 

(g) go to step (c). 

The method according to claim 1, including step (f)(i) prior to step (g) as follows: 

(f)(i) comparing a most recent series of said determined values of said crimp height with the value 

of said desired crimp height and, if said comparing indicates a trend toward an out-of-toler- 

ance condition, go to step (b) (126); 
and wherein said adjusting of step (b) additionally occurs in response to said out-of-tolerance condition 
of step (f)(i). 

The method according to claim 1 or 2, wherein said determining and recording offeree and ram position 
occurs for different incremental values of only the ram position. 

The method according to claim 1, 2 or 3, wherein said comparing of step (f) (I) includes generating an 
adjust signal that is indicative of the magnitude of said out-of-tolerance crimp height and said automatic 
adjusting of step (b) occurs in proportional response to said adjust signal. 

An automated machine (10) for terminating a plurality of wires (22) in a plurality of terminals (20) having 
a base (12), a ram (14) arranged for reciprocating movement with respect to said base (12), and a die set 
means (16,18) comprising an anvil (16) and a mating punch (18) for effecting the temiination of at least 
one of said wires (22) in a terminal (20), said anvil (16) being coupled to said base (12) and said punch 
(18) being coupled to said ram (14); said machine including: 

(a) means (24,26,96,98) for determining and recording the force applied to said die set means (16,18) 

by said ram (14) during said termination; 

.(b) means (30,42,96,98) for determining and recording the position of said ram (14) with respect to said 
base (12) during said rociprocating movement; 

(c) means (96,98) for determining the value of the crimp height of said termination based upon said 
determined ram position and corresponding force for a plurality of different incremental values of either 
force or ram position; 

(d) means (96,98) for comparing said determined value of the crimp height with a desired value thereof 
and, when the result of said comparing is an amount that exceeds a predetermined value, an adjust 
signal is generated; and 

(e) coupling means (48) attached to said base (12) for supporting said anvil (16) a distance above said 
base (12) toward said ram (14), said coupling means (48) being responsive to said adjust signal for vary- 
ing the crimp height of a subsequently formed termination. 

The automated machine (10) according to claim 5, wherein said means (96,98) for determining the value 
of the crimp height includes a computer (96), and wherein said means (96,98) for recording said force and 
said ram position includes a data base (98) generated by said computer (96) and containing said recorded 
force and ram position for a plurality of terminations; said machine further including means for comparing 
the determined values of the crimp height of said plurality of terminations with the value of said desired 
crimp height to determine whether or not said values indicate a trend toward an out-of-tolerance condition 
and when such indication exists to generate an adjust signal. 

The automated machine (10) according to claim 5 or 6, wherein said coupling means (48) comprises : 
(a) a base plate (17) supporting said anvil (16). coupled to said base (12) and arranged to undergo 
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movement In a direction toward said ram (1 4) and away from said base (12) and in an opposite direction 
away from said ram (14) and toward said base (12); 

(b) screw means (50»60) for imparting said movement to said base plate upon rotation of said screw 
means; and 

5 (c) a rotational actuator (66,86,92) responsive to said adjust signal for rotating said screw means (50,60) 

a desired angular amount In a desired direction. 

8. The automated machine (10) according to claim 7, wherein, said screw means (50,60) of said coupling 
means (48) is a relatively fine pitch screw (60) In threaded engagement with a threaded bore (50) in said 

io base, said threaded bore (50) having an axis which is substantially parallel with the axis of reciprocating 

movement of said ram (14). 

9. The automated machine (1 0) according to claim 8, wherein said rotational actuator is a motor (92) drivingly 
coupled to said screw (60) by means of a sprocket (66) and timing belt (86). 



Patentanspruche 



1. Verfahren zum Anschlieaen einer Vielzahl von Drahten (22) in einer Vielzahl von Anschlussen (20) mittels 
einer automatisierten Maschine (10) mit einem Sockel (12), einem Prelikolben (14), der eingerichtet ist 
fur eine bezugllch des Sockels (12) hin- und hergehende Bewegung, und mit einem Werkzeugsatz (16, 
18) mit einem Ambof^ (16) und einem dazu passenden Stempel (1 8) zum Durchfuhren des Anschlie&ens 
von wenigstens einem der Drahte (22) in einem Anschlu li (20), wobei der AmboB (1 6) mit dem Sockel (1 2) 
und der Stempel (18) mit dem Prelikolben (14) gekoppelt ist, mit den Schritten: Bestimmen und Aufzeich- 
nen der auf den Werkzeugsatz (16, 18) durch den Predkolben (14) beim AnschlieRen ausgeiibten Kraft; 
Bestimmen und Aufzeichnen der Position des PreBkolbens (14) In bezug auf den Sockel (12) wahrend 
der hin- und hergehenden Bewegung; Bestimmen des Wertes der Klemmenhdhe bel der Anschliedung 
auf der Basis derfestgelegten Prelikolbenposition und der korrespondierenden Kraft, und Vergleichen des 
bestimmten Wertes mit einem gewunschten Wert, und bei einem ungunstigen Vergleich Erzeugen eines 
Einstellsignales; und Einstellen der Hdhe des Ambosses (16) uber dem Sockel (12) in Reaktion auf das 
Einstellsignal, wobei das Verfahren aullerdem die Schritte aufweist: 

(a) Eingeben einer eine gewunschte Klemmenhdhe (110) bezeichnenden Kodierung; 

(b) Automatisches Einstellen der Hohe des Ambosses uber dem Sockel in Reaktion auf das Eingeben 
von Schritt (a) oder auf das Vergleichen von Schritt (f)(i) (112, 114); 

(c) Priifen derVollendung der Arbeit (116); 

(i) Erzeugen eines Ende-der-Arbeit-Signales und Beenden des Betriebes der Maschine, wenn keine 
weiteren Anschlieliungen benotigt werden; 

(ii) im anderen Fall Antreiben der Maschine zum Durchfuhren eines AnschlieBens von einem aus 
der Vielzahl der Drahte an einem entsprechenden Anschlud (118); 

(d) wahrend des Anschliedens des Schrittes (c) (ii) Bestimmen und Aufzeichnen einer dem Werkzeug- 
satz erteilten Kraft und glelchzeltig einer korrespondierenden Predkolbenposltion fur unterschiedliche 
Inkrementalwerte entweder der Kraft oder der PreRkolbenpositlon (1 20); 

(e) Bestimmen des Wertes der Klemmenhdhe bei der AnschlieBung (120); 

(f) Vergleichen des bestimmten Wertes der Klemmenhdhe mit dem Wert der gewunschten Klemmen- 
hdhe (124), 

(i) wenn die Klemmenhdhe auderhaib einer Toleranz liegt, erzeuge ein Ausschudsignal und gehe 

zu Schritt (b); 

(ii) im anderen Fall erzeuge ein Annahmesignal; und 

(g) gehe zu Schritt (c). 

2. Verfahren nach Anspruch 1 , mit einem Schritt (f) (i) vor dem Schritt (g). wie folgt: 

(f)(i) Vergleichen einer sehr neuen Serie der bestimmten Werte der Klemmenhdhe mit dem Wert 

der gewunschten Klemmenhdhe und, wenn der Vergleich einen Trend zu einer Bedingung 
aulierhalb der Toleranz aufzeigt, gehe zu Schritt (b) (126); 

und wobei das Einstellen von Schritt (b) zusatzlich stattf indet in Reaktion auf die Bedingung 
au&erhalb der Toleranz von Schritt (f)(i). 

3. Verfahren nach Anspruch 1 oder 2, wobei das Bestimmen und Aufz ichnen der Kraft und der Pre&kol- 
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benposition f ur verschiedene Inkrementalwerte nur der Predkolbenposition stattfindet. 

Verfahren nach Anspruch 1, 2 oder 3, wobet das Vergleichen von Schritt (f)(i) das Erzeugen eines Ein- 
steilsignals aufweist, das kennzeichnend ist fur die Gro&e der auQerhalb der Toleranz liegenden Klem- 
menhdhe und wobei das automatische Einstelien von Schritt (b) in Proportionalreaktton auf das Einstell- 
signal stattfindet. 

Automatisierte Maschine (10) zum Anschiie&en einer Vielzahl von Draliten (22) in einer Vielzahl von An- 
schlussen (22), mit einem Sockel (12), einem Pre&kolben (14), der fur eine hin- und hergehende Bewe- 
gung in bezug auf den Sockel (12) eingerichtet ist und mit einem Werkzeugsatz (16, 18) mit einem Ambod 
(16) und einem dazu passenden Stempel (18) zum Durchfuhren des Anschlie&ens von wenigstens einem 
der Drdhte (22) in einem AnschiuH (20), wobei der Ambo& (16) mit dem Sockel (1 2) und der Stempel (18) 
mit dem PreHkolben (14) gekoppelt ist, wobei die Maschine aufweist: 

(a) Einrichtungen (24, 26, 96, 98) zum Bestimmen und Aufzeichnen der auf den Werkzeugsatz (16, 
18) von dem PreBkolben (14) wahrend des AnschlieRens aufgebrachten Kraft; 

(b) Einrichtungen (30. 42, 96, 98) zum Bestimmen und Aufzeichnen der Position des Pre&koibens (14) 
in bezug auf den Sockel (12) wahrend der Hin- und Herbewegung; 

(c) Einrichtungen (96, 98) zum Bestimmen des Wertes der Klemmenhdhe beim Anschlie&en auf der 
Basis der bestimmten PreRkol benposition und der kon-espondierenden Kraft fur eine Vielzahl von ver- 
schiedenen Inkrementalwerte n, entweder der Kraft oder der P re Bkol ben posit ion; 

(d) Einrichtungen (96, 98) zum Vergleichen des bestimmten Wertes der Klemmenhohe mit einem daf ur 
gewiinschten Wert, und wenn das Ergebnis des Vergieichs in einer Hdhe liegt, die einen vorbestimmten 
Wert uberschreitet, wird ein Einstellsignal erzeugt; und 

(e) an dem Sockel (12) angebrachte Koppeleinrichtungen (48) zumTragen des Ambosses (16) in einem 
Abstand uberdem Sockel (12) in Richtung zum PreSkolben (14), wobei die Koppeleinrichtungen (48) 
auf das Einstellsignal zum Verandern der Klemmenhohe einer nachfolgend gebildeten Anschlie&ung 
reagieren. 

Automatisierte Maschine (10) nach Anspruch 5, wobei die Einrichtung (96, 98) zum Bestimmen des Wer- 
tes der Klemmenhohe einen Computer (96) aufweist, und wobei die Einrichtung (96, 98) zum Aufzeichnen 
der Kraft und der Pret^kol benposition eine Datenbank (98), die von dem Computer (96) erzeugt worden 
ist, aufweist, und die die aufgezeichnete Kraft und die Pre&koi ben position fur eine Vielzahl von Anschlie- 
l^ungen enthalt; wobei die Maschine ferner Einrichtungen zum Vergleichen der bestimmten Werte der 
Klemmenhdhe einer Vielzahl von Anschliellungen mit dem Wert der gewunschten Klemmenhdhe auf- 
weist, umzu bestimmen, ob die Werte einen Trend in Richtung auf eine Bedlngung auSerhalb der Toleranz 
kennzeichnen oder nicht, und um, wenn eine derartige Kennzeichnung vorliegt, ein Einstellsignal zu er- 
zeugen. 

Automatisierte Maschine (1 0) nach Anspruch 5 oder 6, wobei die Koppeleinrichtung (48) aufweist: 

(a) eine den AmboR (16) tragende Grundplatte (17), die mit dem Sockel (12) gekoppelt ist und einge- 
richtet ist, eine Bewegung in Richtung zu dem PreHkolben (14) hin und weg von dem Sockel (12) und 
in einer entgegengesetzten Richtung weg von dem Prel^kolben (14) und zu dem Sockel (12) hin zu 
vollfuhren; 

(b) Schraubenmittel (50, 60) zum Erteilen der Bewegung auf die Sockelplatte durch Rotation der 
Schraubenmittel; und 

(c) ein rotierendes Stellglied (66, 86, 92), das auf das Einstellsignal zum Drehen der Schraubenmittel 
(50, 60) um einen gewunschten Winkelbetrag in einer gewunschten Richtung reagiert. 

Automatisierte Maschine (10) nach Anspruch 7, wobei das Schraubenmittel (50, 60) der Koppeleinrich- 
tung (48) eine reiativfeine Stellschraube (60) in einer Gewindeverbindung mit einer Gewindebohrung (50) 
in dem Sockel ist, wobei die Gewindebohrung (50) eine Achse hat, die im wesentlichen parallel mit der 
Achse der IHin- und IHerbewegung des Preflkolbens (14) ist. 

Automatisierte Maschine (10) nach Anspruch 8, wobei das drehbare Stellglied ein Motor (92) ist, der an- 
triebsmaflig mit der Schraube (60) mittels eines mitZShnen versehenen Rades (66) und eines Steuenrie- 
mens (86) gekoppelt ist. 
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Revendications 

1. Proc6d6 de temninaison de plusieurs f ils (22) dans plusieurs bornes (20) au moyen d'une machine auto- 
matis6e (10) ayant une ennbase (12), un coulisseau (14) mont6 de fafon d effecluer un mouvement al- 

5 ternatif par rapport S ladite embase (12), etun outillage (16, 18) comprenantune endume (16) et un poin- 

gon compl^mentaire (18) pour effectuer la termtnaison d'au moins Tun desdits f ils (22) dans una borne 
(20), ladite enclume (16) ^tant relive k ladite embase (12) et ledit polngon (18) dtant reli6 audit coulisseau 
(14) comprenant les 6tapes qui consistent d d6terminer et enregistrer la force appliqu6e audit outillage 
(16, 18) par ledit coulisseau (14) pendant ladite terminaison ; ^ determiner et enregistrer la position dudit 

10 coulisseau (14) par rapport d ladite embase (1 2) pendant ledit mouvement alternatif ; ^ determiner la va- 

leur de la hauteur de sertissage de ladite terminaison sur la base de ladite position determin^e du cou- 
lisseau et de la force conrespondante, et ^ comparer ladite valeur determin^e d une valeur souhait6e et, 
lors d'une comparaison d6favorable, ^ g6n6rer un signal de r6glage ; et k r6gler la hauteur de ladite en- 
clume (1 6) au-dessus de ladite embase (1 2) en r^ponse audit signal de r^glage ; ledit precede comprenant 

15 en outre les etapes qui consistent : 

(a) ^ introduire un code repr6sentatif d'une hauteur de sertissage souhait6e (110) ; 

(b) ^ regler automatiquement la hauteur de ladite enclume au-dessus de ladite embase en reponse k 
ladite entr6e de retape (a) ou ^ la comparaison de l'6tape (f) (i) (112, 114) ; 

(c) d effectuer un essai pour Tachevement du travail (116) ; 

20 (i) si aucune autre terminaison n'est necessaire, S generer un signal de fin de travail et k arreter la 

machine ; 

(ii) k actionner autrement ladite machine pour effectuer une terminaison de I'un desdits plusieurs 
fils sur une borne respective (118) ; 

(d) durant ladite terminaison de retape (c) (ii). k determiner et enregistrer une force appliquee audit 
25 outillage et, simultan6ment, une position correspondante du coulisseau pour differentes valeurs incre- 

mentielles de la force ou de la position (120) du coulisseau ; 

(e) k determiner ladite valeur de ladite hauteur de sertissage de ladite terminaison (120) ; 

(f) k comparer ladite valeur determinee de ladite hauteur de sertissage k la valeur de ladite hauteur de 
sertissage souhaitee (124), 

30 (i) si ladite hauteur de sertissage est hors tolerance, k generer un signal de rejet et k passer k retape 

(b): 

(ii) k generer autrement un signal d'acceptation ; et 

(g) k passer k retape (c). 

35 2. Precede selon ia revendication 1, comprenant retape (f) (I), avant retape (g) sulvante : 

(f) (i) comparer la serie la plus r6cente desdites valeurs d6termin6es de ladite hauteur de ser- 

tissage k la valeur de ladite hauteur de sertissage souhaitee et, si ladite comparaison in- 
dique une tendance vers une condition de depassement de tolerance, k passer k retape 
(b){126); 

40 et dans lequel ledit reglage de retape (b) a lieu additionnellement en reponse k ladite condition de de- 

passement de tolerance de retape (f) (i). 

3. Precede selon la revendication 1 ou 2, dans lequel lesdits detenmination et enreglstrement de la force et 
de la position du coulisseau ont lieu pour des valeurs incrementielles differentes uniquement de la position 
du coulisseau. 



45 



50 



Procede selon la revendication 1, 2 ou 3, dans lequel ladite comparaison de retape (f) (i) comprend la 
generation d'un signal de reglage qui est representatif de I'amplitude de ladite hauteur de sertissage hors 
tolerance et ledit r6glage automatique de retape (b) a lieu en reponse proportion nolle audit signal de re- 
glage. 



5. Machine automatis6e (1 0) pour la tenminaison de plusieurs fils (22) dans plusieurs bornes (20). ayant une 
embase (12), un coulisseau (14) monte de fagon k effectuer un mouvement alternatif par rapport k ladite 
embase (12), et un outillage (16, 18) comprenant une enclume (16) et un poingon compl6mentaire (18) 
pour effectuer la terminaison d'au moins I'un desdits fils (22) dans un borne (20), ladit enclume (16) 
etant reliee k ladite embase (12) et ledit poingon (18) etant relie audit coulisseau (14) ; ladite machine 
comprenant : 

(a) des moyens (24, 26, 96, 98) destines k determiner et enregistrer ta force appliquee audit outillage 
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(16, 18) par ledit coulisseau (14) pendant ladite terminaison ; 

(b) des moyens (30, 42, 96, 98) destines ^ determiner et enregistrer la position dudit coulisseau (14) 
par rapport S ladite embase (1 2) durant ledit mouvement alternatif ; 

(c) des moyens (96. 98) destines d determiner la vaieur de la hauteur de sertissage de ladite terminai- 
5 son sur la base de ladite position determin^e du coulisseau et d'une force correspondante pour plu- 

sieurs valeurs incrementlelles diff^rentes de la force ou de la position du coulisseau ; 

(d) des moyens (96, 98) destines d comparer ladite vaieur determin^e de la hauteur de sertissage d 
une vaieur souhait^e de cette hauteur et, lorsque le r^sultat de ladite comparaison donne une quantity 
d^passant une vaieur predetermin^e, un signal de r^glage est g^n^r^ ; et 

10 (e) des moyens d'accouplement (48) months sur ladite embase (12) pour supporter ladite endume (16) 

d une certaine distance au-dessus de ladite embase (12) vers ledit coulisseau (14), lesdits moyens 
d'accouplement (48) r^agissant audit signal de r^glage en faisant varier la hauteur de sertissage d'une 
terminaison form6e ensuite. 

6. Machine automatis6e 10 selon la revendication 5, dans laquelle lesdits moyens (96, 98) destin6s d de- 
terminer la vaieur de la hauteur de sertissage comprennent un calculateur (96), et dans laquelle lesdits 
moyens (96, 98) destines ^ enregistrer ladite force et ladite position du coulisseau comprennent une base 
de donnees (98) gen^r^e par ledit calculateur (96) et contenant ladite force et ladite position du coulisseau 
enregistrees pour plusieurs terminaisons ; ladite machine comprenant en outre des moyens destines d 
comparer ies valeurs determinees de la hauteur de sertissage desdites terminaisons d la vaieur de ladite 
hauteur de sertissage souhaitee pour detemriiner si lesdites valeurs indiquent ou non une tendance vers 
une condition de depassement de tolerance et, lorsqu'une telle Indication existe, pour generer un signal 
de reglage. 

Machine automatisee (10) selon la revendication 5 ou 6, dans laquelle lesdits moyens d'accouplement 
(48) comprennent : 

(a) une plaque de base (17) supportant ladite endume (16), coupiee ^ ladite embase (12) et agencee 
poursubirun mouvement dans un sens la rapprochant dudit coulisseau (14) etreioignantde ladite em- 
base (12) et dans un sens oppose t'eioignant dudit coulisseau (14) et la rapprochant de ladite embase 
(12); 

(b) des moyens d vis (50, 60) pour communiquer ledit mouvement ^ ladite plaque de base lors d'une 
rotation desdits moyens k vis ; et 

(c) un actionneur rotatif (66, 86, 92) qui, en r6ponse audit signal de reglage, fait toumer lesdits moyens 
k vis (50, 60) d'une quantite angulaire souhaitee dans un sens souhaite. 

Machine automatisee (10) selon la revendication 7, dans laquelle lesdits moyens t vis (50. 60) desdits 
moyens d'accouplement (48) comprennent une vis (60) d pas relativement fin en prise vissee avec un 
trou taraude (50) dans ladite embase. ledit trou taraude (50) ayant un axe qui est sensiblement paralieie 
^ I'axe du mouvement alternatif dudit coulisseau (14). 

^ 9. Machine automatisee (10) selon la revendication 8, dans laquelle ledit actionneur rotatif est un moteur 
(92) accoupie en prise d'entratnement avec ladite vis (60) au moyen d'une roue dentee (66) et d'une 
counrole crantee (86). 
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